the guest substructure are incommensurate with each other, i.e., phase of rubidium 12, 13 .
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An analysis of only the strongest sharp reflections confirmed 64 that the Ba-IVc structure is derived from the basic host-guest 65 structural motif shown in Fig. 1 
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The interplay between long-range order and disorder be- 
FIG. 4.
Comparison of the experimental diffraction data mapped onto the (hk4) and (hk4) reciprocal space planes (top half) and the simulated pattern for the final Ba-IVc structural model (bottom half). The magnified part highlights the weakest features with an enhanced intensity scale, and the faint horizontal lines in the top part are due to diffraction from a minor twin crystal, which causes also the reflections marked 'T'. The arrows point at lines of secondary diffuse reflections. 'S' marks weak satellite reflections in the simulation that are not observed experimentally. They arise because the final model of the host structure was constrained to be completely ordered -it does not include local distortions in response to the randomness in the guest substructure (Supplementary Information). The fine structure of the experimental diffuse reflections is an artefact of the mapping process and that of the simulated diffuse reflections originates from the finite approximation of the constrained-random stacking sequence. such as (hk5) and (hk7), and these are due to small displace- (Fig. 3f) . is that a crystal structure tends to be energetically unfavourable tures (e.g., a 22 × 22 × 22 grid for bcc). Other parameters were 437 R MT × K max = 9.0, R MT = 2.5 a.u., l max = 10, G max = 16. 
